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Context.— Peripheral neuropathy is common in persons infected with the human
immunodeficiency virus (HIV) but few data on symptomatic treatment are available.

Objective.— To evaluate the efficacy of a standardized acupuncture regimen
(SAR) and amitriptyline hydrochloride for the relief of pain due to HIV-related pe-
ripheral neuropathy in HIV-infected patients.

Design.— Randomized, placebo-controlled, multicenter clinical trial. Each site
enrolled patients into 1 of the following 3 options: (1) a modified double-blind 2 × 2
factorial design of SAR, amitriptyline, or the combination compared with placebo,
(2) a modified double-blind design of an SAR vs control points, or (3) a double-blind
design of amitriptyline vs placebo.

Setting.— Terry Beirn Community Programs for Clinical Research on AIDS (HIV
primary care providers) in 10 US cities.

Patients.— Patients with HIV-associated, symptomatic, lower-extremity periph-
eral neuropathy. Of 250 patients enrolled, 239 were in the acupuncture compari-
son (125 in the factorial option and 114 in the SAR option vs control points option),
and 136 patients were in the amitriptyline comparison (125 in the factorial option
and 11 in amitriptyline option vs placebo option).

Interventions.— Standarized acupuncture regimen vs control points, amitripty-
line (75 mg/d) vs placebo, or both for 14 weeks.

Main Outcome Measure.— Changes in mean pain scores at 6 and 14 weeks,
using a pain scale ranging from 0.0 (no pain) to 1.75 (extremely intense), recorded
daily.

Results.— Patients in all 4 groups showed reduction in mean pain scores at 6
and 14 weeks compared with baseline values. For both the acupuncture and ami-
triptyline comparisons, changes in pain score were not significantly different
between the 2 groups. At 6 weeks, the estimated difference in pain reduction for
patients in the SAR group compared with those in the control points group (a nega-
tive value indicates a greater reduction for the “active” treatment) was 0.01 (95%
confidence interval [CI], −0.11 to 0.12; P = .88) and for patients in the amitriptyline
group vs those in the placebo group was −0.07 (95% CI, −0.22 to 0.08; P = .38).
At 14 weeks, the difference for those in the SAR group compared with those in the
control points group was −0.08 (95% CI, −0.21 to 0.06; P = .26) and for amitripty-
line compared with placebo was 0.00 (95% CI, −0.18 to 0.19; P = .99).

Conclusions.— In this study, neither acupuncture nor amitriptyline was more ef-
fective than placebo in relieving pain caused by HIV-related peripheral neuropathy.
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PERIPHERAL NEUROPATHIES are
diagnosed in 30% to 35% of patients with
human immunodeficiency virus (HIV)
and cause pain and dysesthesias.1,2 Symp-
tomatic treatment includes antidepres-
sants, nonnarcotic and narcotic analge-
sics, anticonvulsants, and acupuncture.2,3

The use of these treatments is based on
anecdotal4 information and trials in other
disease conditions.5

We chose to examine the efficacy of 2
commonlyusedtreatments,amitriptyline
hydrochloride and acupuncture, for HIV-
related peripheral neuropathy. Amitrip-
tyline is frequently prescribed for neuro-
pathic pain and has been shown to be an
effective treatment for diabetic, heredi-
tary, toxic, and idiopathic neuropathies.6,7

Although several trials that reported
examining acupuncture for chronic pain-
fulconditionsclaimefficacy,8,9 thesestud-
ies have methodological limitations, in-
cluding small sample sizes and inad-
equatecontrolsforthenonspecificeffects
ofacupuncture.9-11 Meta-analysesofstud-
ies of acupuncture for chronic pain show
a response rate of approximately 70% for
acupuncture, 50% for “sham” acupunc-
ture (needling points not considered ef-
fective), and 30% for control treatments,
such as sham transcutaneous electrical
nerve stimulation.9,10,12,13

To evaluate the effect of both a non-
standard and standard medical therapy
for peripheral neuropathy, we per-
formed a multicenter, modified double-
blind, randomized, placebo-controlled
study of the separate and combined ef-
ficacy of a standardized acupuncture
regimen (SAR) and amitriptyline for the
relief of pain caused by HIV-related pe-
ripheral neuropathy.

METHODS
Study Design

We used a 2 3 2 factorial design to de-
termine whether SAR, amitriptyline, or
the combination was more effective than
placebo. The SAR consisted of acupunc-
turepointschosenbythestudyacupunc-
turists and several consultants to be ef-
fective for peripheral neuropathic pain.
This regimen was compared with con-
trol points that were not “true” points
defined by any standard acupuncture
text14 (Figure 1). We compared the effi-
cacy of amitriptyline with placebo cap-
sules of identical appearance. Enroll-
ment inthefactorialdesignbeganinMay
1993, but patients at some sites were re-
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luctant to be randomized to receive ami-
triptyline and some clinicians were un-
willing to provide amitriptyline to their
patients because it was a commonly
abused drug in their communities. The
studydesignwasmodified inMarch1995
so that sites could choose only 1 of 3
options. Each site could (1) continue to
enroll into the factorial design (factorial
option), (2) enroll into a single-factor de-
sign of SAR vs control points (acupunc-
ture option), or (3) enroll into a single-
factor design of amitriptyline vs placebo
(amitriptyline option) (Figure 2).

Randomization schedules were pre-
pared using random blocks stratified by
unit. Patients were randomized to treat-
ment by the study units by telephoning
the Statistical Center at the University
ofMinnesota,Minneapolis.Theunitphar-
macists were the only people unblinded
to the placebo vs amitriptyline assign-
ment, and the acupuncturists were the
only people unblinded to the SAR vs con-
trol points assignments. The pain diaries
and the assessments of pain relief were
collected by study staff who were blinded
to the treatment assignments.

Study Population
Patients were recruited from 11 units

of theTerryBeirnCommunityPrograms
for Clinical Research on AIDS, an orga-
nization sponsored by the National Insti-
tutes of Health, which conducts clinical
trials in primary care settings. The study
was approved by each institutional re-
viewboard.Allparticipantsgavewritten
informed consent. To be eligible, partici-
pants had to be aged 13 years or older;
have documented HIV infection; have
symptoms of HIV-related lower extrem-
ity peripheral neuropathy, diagnosed by

a physician based on history and clinical
examination; and have completed a base-
line pain diary prior to randomization.
Antiretroviral therapy was allowed and
dosages of analgesic medication or herbal
therapies used at randomization were
maintained or reduced. The initiation of
newtreatmentsduringthestudywasdis-
couraged but allowed when necessary.
Patients were excluded if they were be-
ing treated for an acute opportunistic in-
fection or malignancy except nonsys-
temic Kaposi sarcoma, were pregnant,
or had taken a tricyclic antidepressant
or monoamine oxidase inhibitor 2 weeks
before randomization.

Treatment Regimens
For the acupuncture comparison, pa-

tients were randomly assigned to receive
SAR or control points twice weekly dur-
ing a 6-week induction phase, followed by
weekly treatment during an 8-week
maintenance phase. This SAR was based
on a Chinese theory that peripheral neu-
ropathy caused by diabetes and HIV-re-
lated peripheral neuropathy have similar
mechanisms. The SAR included spleen
points 9, 7, and 6, with the additional
supplemental points of Ba Feng (M-LE-
8) for complaints of pain or numbness in
thetoes,RanGu(kidney2)forcomplaints
of pain or numbness in the soles, and Tai
Ki (kidney 3) for complaints of pain or
numbness in the heel (Figure 1).14 The

control points were located on the back of
the leg (Figure 1). For the SAR and con-
trol points, acupuncture needles were in-
serted to a specified depth. Each location
was manipulated both superiorly and in-
feriorly. Then the needles were rein-
serted intothespecifiedpoint.After10to
15 minutes, the needles were remanipu-
lated and replaced into the original loca-
tion for another 5 to 10 minutes. The
depth of insertion was between 1.28 to
2.54 cm (0.5 to 1.0 in) for spleen point 9,
2.54 to 3.81 cm (1.0 to 1.5 in) for spleen
point 7, and 1.5 to 3.05 cm (0.6 to 1.2 in) for
spleen point 6. For the control points, in-
sertion was less than 1.28 cm (0.5 in).
Studyacupuncturistsreceivedstandard-
ized training in the technique. In addi-
tion, a videotape of the acupuncture and
the control treatment was provided to
each of the acupuncturists in the study.
To maintain blinding and to determine
theneedforsupplementalpoints,theacu-
puncturists asked all patients a series of
standard questions, irrespective of treat-
ment arm. For those in the SAR group,
spleenpoints9,7,and6werealwaysused.
Supplemental acupuncture points were
usedonly if the patientanswered“yes”to
the corresponding question. The control
pointsconsistedofonly3specifiedpoints.

For the amitriptyline comparison, the
patients were randomized to receive a
14-week course of either amitriptyline
or placebo capsules by mouth once a day.

Standardized Acupuncture Regimen 

Supplemental Acupuncture Points

Control Points

†

‡

∗

Spleen 9∗

Spleen 7∗

Spleen 6∗

Kidney 2†

Kidney 3†
Ba Feng†

Control
Point 1‡
Control
Point 2‡
Control
Point 3‡

Figure 1.—Standardized acupuncture regimen and
control points.

Pain Diary Completed 
n = 28 (6 wk), n = 23 
(14 wk)
Global Pain Relief 
Completed n = 27 
(6 wk), n = 28 (14 wk)

Pain Diary Completed 
n = 22 (6 wk), n = 21 
(14 wk)
Global Pain Relief 
Completed n = 28
(6 wk), n = 26 (14 wk)

Pain Diary Completed 
n = 27 (6 wk), n = 27 
(14 wk)
Global Pain Relief 
Completed n = 30 
(6 wk), n = 25 (14 wk)

Pain Diary Completed 
n = 23 (6 wk), n = 21 
(14 wk)
Global Pain Relief 
Completed n = 25 
(6 wk), n = 24 (14 wk)

Factorial Option
N = 125

SAR
+

Amitriptyline
n1 = 32

Control Point
+

Amitriptyline
n2 = 33

SAR
+

Placebo
Amitriptyline

n3 = 31

Control Point
+

Placebo
Amitriptyline

n4 = 29

Acupuncture Option
N = 114

Pain Diary Completed 
n = 57 (6 wk), n = 55 
(14 wk)
Global Pain Relief 
Completed n = 54
(6 wk), n = 51 (14 wk)

Pain Diary Completed 
n = 48 (6 wk), n = 40 
(14 wk)
Global Pain Relief 
Completed n = 50 
(6 wk), n = 44 (14 wk)

SAR
n5 = 58

Control Point
n6 = 56

Amitriptyline Option
N = 11

Pain Diary Completed 
n = 6 (6 wk), n = 5 
(14 wk)
Global Pain Relief 
Completed n = 6
(6 wk), n = 6 (14 wk)

Pain Diary Completed 
n = 4 (6 wk), n = 4 
(14 wk)
Global Pain Relief 
Completed n = 5 
(6 wk), n = 4 (14 wk)

Amitriptyline
n7 = 6

Placebo Amitriptyline
n8 = 5

Figure 2.—The standardized acupuncture regimen (SAR) vs control points (CPs) compares n1 + n3 + n5 with
n2 + n4 + n6. The amitriptyline vs placebo compares n1 + n2 + n7 + with n3 + n4 + n8.
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They were instructed to take them be-
tween 1 to 2 hours before bedtime. An
initial daily dose of 25 mg of amitripty-
line hydrochloride was increased every
2 to 3 days until a maximum dosage of 75
mg/d was reached.15,16 The placebo cap-
sules were identical in appearance and
taste to the active capsules. Patients
were followed up for the 14-week study
period and for adverse event monitoring
for an additonal 8 weeks after the study
treatment had discontinued.

Results were monitored by the HIV
Therapeutic Trials Data Safety and
Monitoring Board of the National Insti-
tute of Allergy and Infectious Diseases,
National Institutes of Health, Bethesda,
Md. Data monitoring used the Lan–De
Mets method17 as a guideline for early
stopping to account for increased type I
error probability by examining the data
before the designed study end.

Evaluation
Patientsratedtheirpaininadiaryonce

daily, choosing from the Gracely scale of
13 words that describe the intensity.18

The scale ranges from no pain (0.0), weak
(0.45),mild (0.74),moderate (1.09), strong
(1.36), to extremely intense (1.75). The
words had been assigned magnitudes on
the basis of ratio-scaling procedures that
demonstrated internal consistency, reli-
ability, and objectivity.18 The scale has
distinguished active from control inter-
ventions inexperimentalandclinicalpain
studies.6,18,19 At the end of both the induc-
tionandmaintenancephases,patientsre-
ported their global pain relief (complete,
a lot, moderate, slight, none, or worse)

after they were asked the following ques-
tion: “Since the beginning of the study,
how would you rate the relief of pain and/
or discomfort in your legs and feet?” A
study physician, trained in neurologic ex-
amination, tested the patient at random-
ization and at 14 weeks. A neurologic
summary score was computed as an av-
erage of 3 separate scores for muscle
strength, sensory ability, and reflex.
Each physician who performed the neu-
rologic assessment reviewed a videotape
that detailed how the examination was to
be completed. The patients also com-
pleted a self-administered, 39-item, qual-
ity-of-lifeassessmenttool.20 Thecomplete
tool,consistingof11differentdimensions,
was administered at baseline and 14
weeks, and the dimension corresponding
to physical functioning was also adminis-
tered at 6 weeks. To assess the effective-
ness of the blinding, all patients were
asked to guess their treatment assign-
ments at 14 weeks. Patients were moni-
tored for grade 4 adverse events and
death. Adverse experiences occurring
within 8 weeks of study treatment
were graded on a 5-point severity scale
(grade 5 corresponding to death) accord-
ing to a standardized toxicity scale. Any
grade 4 or 5 event was reportable irre-
spective of presumed relationship to
study treatment.

Statistical Analysis
Comparison of treatment groups for

the primary end point of change in pain,
as measured by the pain diary, used a lin-
ear model with baseline characteristics,
clinicalunit,andoption(factorialorsingle

factor) as covariates. If the average
weekly pain score for the sixth week of
treatment was present, it was used. If it
was missing, the closest weekly average
within the 6-week visit window of 4 to 10
weeks was used. Similarly, this was done
for the 14-week end point and the visit
window of 11 to 16 weeks. A linear model
repeatedmeasuresanalysisoftheweekly
pain averages was also performed, with
the same explanatory variables.21 Esti-
matesofthedifferencebetweenSARand
control points were calculated for each of
the14weeks.Theglobalpainreliefrating
was analyzed using a log-linear model,
with likelihood ratio tests for differences
amongtreatmentgroups, whichweread-
justed for option.22

We verified that results from the 3
treatments could be pooled by checking
that the interaction term between acu-
puncture and amitriptyline in the facto-
rial option and the option by treatment
interaction were nonsignificant.

Secondary outcomes were the perma-
nent discontinuation of study treat-
ments, changes in quality of life, and
changes in neurologic summary scores,
which were analyzed similarly to the pri-
mary end point. All analyses were on
an intent-to-treat basis. The evaluation
of the blinding compared the patients’
guesses of the therapy received with the
treatment group. Using a log-linear
model, we adjusted for option and for
whether the patient reported moderate
or more pain relief with the 14-week
global pain relief rating.

For the original 2 3 2 factorial design,
a sample size of 260 patients was calcu-
lated to provide a 90% power of detect-
ing a mean difference between treat-
ments of 0.20 (half the difference between
“moderate” and “mild” pain) on the
Gracely pain intensity scale using a type
I error of .05 (2-sided). After the study de-
sign was modified, sample size require-
ments were estimated at 260 per group.
In February 1997, the monitoring board
recommended closing the study because
it concluded that the results were defini-
tive for both acupuncture and amitripty-
line comparisons.

RESULTS
Study Population

From May 1993 to February 1997, 250
patients were enrolled. Of those, 239 were
in the acupuncture comparison (125 in the
factorial option and 114 randomized to
SAR or control points), and 136 were in
the amitriptyline comparison (125 from
the factorial option and 11 randomized to
either active or placebo amitriptyline)
(Figure2).Baselinecharacteristics (Table
1) were similar in the active and control
groups for both comparisons.

Table 1.—Baseline Characteristics of Study Participants*

Characteristics

Acupuncture Amitriptyline Hydrochloride

SAR
(n = 121)

Control Points
(n = 118)

Active
(n = 71)

Placebo
(n = 65)

Age, mean (SD), y 40.9 (6.8) 41.7 (8.3) 40.1 (7.1) 39.9 (5.9)

Sex, % male 88 92 94 88

Race, %
Latino/Hispanic 12 6 11 12

Black 30 29 28 22

White 55 61 58 63

Other 3 4 3 3

Baseline pain score, mean (SD) 1.11 (0.3) 1.06 (0.4) 1.10 (0.3) 1.13 (0.3)

Karnofsky score, mean (SD) 84.5 (11.7) 84.7 (11.0) 83.7 (11.5) 83.1 (10.2)

,80, % 21 19 24 15

Disease progression history, %† 53 47 62 48

Current use of antiretrovirals, % 61 65 58 57

Current use of pain medications, % 48 46 47 54

Type of pain, %‡
Aching/cramping 41 45 51 40

Burning/heat 35 30 28 35

Throbbing 23 22 27 12

Stabbing/sharp 36 36 35 39

Numbness/tingling 88 87 89 86

Other 24 22 30 22

*SAR indicates standardized acupuncture regimen. Values are mean percentage unless otherwise indicated.
†Defined as history of an opportunistic infection or malignancy.
‡These categories are not mutually exclusive.
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Effects of Treatment
SAR vs Control Points.—The change

inpainwasnotsignificantlydifferentbe-
tween the 2 groups at either 6 or 14
weeks(Table2).Bothgroupsshowedim-
provement in pain from an average in-
tensity of “moderate” to “mild” (Figure
3). The estimated difference of the SAR
group compared with the control points
group was 0.01 at 6 weeks (95% confi-
dence interval [CI],−0.11to0.12; P = .88)
and −0.08 at 14 weeks (95% CI, −0.21 to
0.06; P = .26). At 6 weeks, the SAR group
had less pain relief than patients in the
control points group by 0.01 U and at 14
weeks, the SAR group had 0.08 U more
relief than patients in the control points
group. Repeated measures analyses of
weekly pain averages during the entire
14-week period gave weekly effects,
which were small and nonsignificant
(P values ranging from .10 to .94).

There were no significant differences
in the quality of life, neurologic summary
score (Table 2), number of grade 4 ad-
verseevents,deaths,ordiscontinuations.
By 14 weeks, 20% of patients randomized
to the SAR group and 25% of those ran-
domized to control points group had dis-
continued treatment. Three patients as-
signed to the SAR option and 10 assigned
to the control points experienced a grade
4 adverse event (P = .06).

The difference in the global pain relief
rating between the 2 groups was not sig-
nificant at 6 weeks (P = .65). However, at
14 weeks, there was a nominally signifi-
cant difference (P = .03) with a slightly
higher proportion of patients in the SAR
group reporting moderate or more pain
relief than those in the control points
group (Table 3). However, after adjust-
ment for multiple comparisons, the re-
sult is not significant.

AmitriptylinevsPlacebo.—Thechange
inpainscore at 6 and14weekswasnotsig-
nificantlydifferentbetweentheactiveand
placebogroups(Table2).AswiththeSAR

vs control points comparison, both groups
showed improvement over time (Figure
3). The estimated difference of amitripty-
line compared with placebo was −0.07 at 6
weeks (95% CI, −0.22 to 0.08; P = .38) and
0.00 at 14 weeks (95% CI, −0.18 to 0.19;
P = .99). That is, at 6 weeks, patients tak-
ing amitriptyline had more pain relief by
0.07Uthanthosetakingplaceboandthere
was no difference at 14 weeks. Repeated
measures analyses of weekly pain aver-
ages indicated that the largest beneficial
effect was at week 3 (P = .05), but after ad-
justing for multiple comparisons, the re-
sult was not statistically significant.

There were no statistically significant
differences in quality of life, neurologic
summary scores (Table 2), number of
grade 4 adverse events, or deaths. Six
patients assigned to the amitriptyline
and 2 assigned to placebo options expe-
rienced grade 4 adverse events (P = .20).
By 14 weeks, 35% of patients random-
ized to either the amitriptyline or pla-
cebo groups had discontinued drug
treatment. The difference in the global
pain relief rating between the 2 groups
was not significant at 6 weeks (P = .68)
or 14 weeks (P = .81) (Table 3).

Factorial Option.—The test for inter-
action in change of pain between the 2
factors was not significant at either 6 or
14 weeks (P = .17 and P = .31, respec-
tively). There was no significant differ-
ence in the change in pain among the 4
groups at either 6 or 14 weeks (P = .37
and P = .64, respectively). All study
groups in the factorial option showed im-
provement in pain.

Completeness of Data
Figure2showsthenumberofpatients

providingpaindiarydataandglobalpain
relief ratings at 6 and 14 weeks. To ex-
amine the sensitivity of the conclusions
to missing data, the analyses were re-
peated using 2 common methods to im-
putemissingdata.Thefirstassumesthat
the patients’ missing data indicated no
change in their pain from baseline; the
second uses the last value of the weekly
pain reported to calculate the end point.
Under both methods to impute the miss-
ing pain diary data, the results of the
study did not reach statistical signifi-
cance for either comparison at either 6 or
14 weeks.
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Figure 3.—Average pain intensity scores for single factor options by study week. The mean weekly values
of the descriptors of pain intensity are plotted. There was no statistically significant difference between the
effects of the standardized acupuncture regimen (SAR) vs control points or between amitriptyline vs placebo.
Pain intensity is described and rated as no pain (0.0), faint (0.04), very weak (0.36), weak (0.45), very mild
(0.59), mild (0.74), moderate (1.09), barely strong (1.10), slightly intense (1.35), strong (1.36), intense (1.59),
very intense (1.64), and extremely intense (1.75).18

Table 2.—Mean Changes in Weekly Pain Diary Scores, Neurologic Score, and Quality of Life at 6 and 14 Weeks*

Acupuncture Amitriptyline Hydrochloride

SAR Control Points Active Placebo

No.
Mean

Change No.
Mean

Change
Difference
(95% CI)†

P
Value† No.

Mean
Change No.

Mean
Change

Difference
(95% CI)‡

P
Value‡

Primary Outcomes

Pain diary, 6 wk 112 −0.21 93 −0.20 0.01 (−0.11 to 0.12) .88 56 −0.23 54 −0.18 −0.07 (−0.22 to 0.08) .38

Pain diary, 14 wk 105 −0.29 82 −0.19 −0.08 (−0.21 to 0.06) .26 49 −0.26 52 −0.30 0.00 (−0.18 to 0.19) .99

Secondary Outcomes

Neurologic score, 14 wk 94 2.1 80 −1.4 2.2 (−1.9 to 6.3) .30 49 0.8 49 −0.4 0.6 (−4.3 to 5.4) .82

Quality of life
Physical functioning, 6 wk 110 6.0 102 5.6 0.4 (−5.4 to 6.1) .90 61 5.9 60 5.1 0.3 (−8.3 to 8.9) .94

Physical functioning, 14 wk 97 3.4 90 1.3 3.4 (−3.3 to 10.0) .32 52 7.1 51 0.6 6.4 (−2.7 to 15.5) .17

Overall P value, 14 wk§ .64 .60

*SAR indicates standardized acupuncture regimen; CI, confidence interval.
†SAR minus control points, adjusted for unit, baseline score, and amitriptyline assignment (active, placebo, or none).
‡Active minus placebo, adjusted for unit, baseline score, and acupuncture assignment (SAR or not SAR).
§P value from combining 11 dimensions using method of O’Brien.23
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Assessment of Treatment Blinding
For the acupuncture comparison, al-

though the patients’ guesses and the
treatment assignments were not inde-
pendent (P = .007,datanotshown), there
was a strong association between the
guess and the global pain relief rating.
Those reporting moderate or more relief
at 14 weeks tended to guess that they
received the SAR. After adjusting for
optionandthereportedreliefbeingmod-
erate or more, the patients’ guesses
andthetreatmentassignmentswerenot
independent (P = .02), but the associa-
tion was small. This differed in the
amitriptyline comparison, in which a
large proportion of patients correctly
guessed the study treatment, irrespec-
tive of their level of pain relief (P,.001)
(Table 4).

COMMENT
The main findings of this study show

that treatment with this SAR had little
or no effect on HIV-related peripheral
neuropathy compared with the control
points. Similarly, amitriptyline, as com-
monly used, was not significantly more
effective than placebo (Table 2 and Fig-
ure 3). All treatment groups improved
during the study period by the amount
hypothesized in the design, suggesting
that the modest decline in pain scores in
all groups was either attributable to a
placebo effect or patients entered the
study at times of symptomatic flares and
improved spontaneously thereafter.

For the acupuncture comparison, the
results were strengthened by 2 method-
ological features of the trial. First, the
samplesizeofapproximately120patients

per treatment group is many times larger
than those in previously published trials
of acupuncture,9 and the CIs were nar-
row, making it unlikely that a large posi-
tive treatment effect was missed by
chance. Second, the control points ap-
pearedreasonablyeffectiveinpreserving
the blinding (Table 4). Many of the study
clinicians and, presumably, the study par-
ticipants were favorably disposed toward
acupuncture. If patients were able to
guess their treatment better than ran-
domly,theresultingplaceboeffectswould
be expected to bias the result in favor of
this SAR,10,12,24 thus making our finding of
a similar effect even more convincing.

We cannot completely rule out the
possibility that the SAR had a modest
and delayed analgesic effect, in view of
the nominally significant result of SAR
compared with control points on the glo-
bal pain relief rating at 14 weeks, al-
though this was not seen at 6 weeks. This
is unlikely, however, in view of the find-
ingofnosignificantdifference inthepain
diary scores. Our study was designed
with a sample size that provided suffi-
cient power to detect even a small dif-
ference between the SAR and control
points. The CIs at both 6 and 14 weeks
rule out any clinically meaningful ben-
eficial effects of SAR based on the pri-
mary end point of the pain diary scores.

One possible explanation for the lack
of efficacy of the SAR is that we chose
the wrong “active points.” Consensus on
the SAR was reached by 8 acupunctur-
istsbeforeprotocol implementation.An-
other explanation is that the use of non-
classical points as a control provided a
real effect and was not an inert control.
There is evidence from animal and hu-
man studies that acupuncture at either
classical or nonclassical locations may
have analgesic effects9,25,26 by mecha-
nisms such as the release of endogenous
opioids27 or activation of other brain and
spinal cord pathways that reduce pain.28

There is controversy over what consti-
tutes an acceptable control group for acu-
puncture studies.8,29 It is possible that the
novelty of an experience like acupunc-
ture may generate a placebo analgesic ef-
fect quite apart from specific effects pro-
duced by needling specific points.30 Un-
lessthestudyincludesa“sham”acupunc-
ture group as a control, such nonspecific
effects may bias toward a result in favor
of the active intervention.

The SAR chosen for this study differs
from the practice of most acupuncturists,
who treat patients with individualized
regimens.31 We chose to study standard-
ized points to test the hypothesis that
these specific points promote analgesia
forchronic footandlegpain13 andbecause
such a study is easier to blind and repli-
cate. If the acupuncturists had used indi-

Table 3.—Global Pain Relief Rating at 6 and 14 Weeks*

Global Pain Relief

Acupuncture Amitriptyline Hydrochloride

SAR Control Points Active Placebo

No. Cumulative % No. Cumulative % No. Cumulative % No. Cumulative %

6 weeks
Complete 3 2.7 2 1.9 3 4.9 3 5.0

A lot 17 18.0 14 15.5 6 14.8 10 21.7

Moderate 37 51.4 36 50.5 22 50.8 15 46.7

Slight 29 77.5 19 68.9 14 73.8 13 68.3

None 16 91.9 22 90.3 11 91.8 11 86.7

Pain worse 9 100.0 10 100.0 5 100.0 8 100.0

No. of patients with rating 111 103 61 60

P value† .65 .68

14 weeks
Complete 8 7.8 2 2.1 1 1.7 0 0.0

A lot 19 26.5 27 30.9 12 22.4 12 22.6

Moderate 31 56.9 16 47.9 14 46.4 15 50.9

Slight 23 79.4 18 67.0 13 69.0 13 75.5

None 19 98.0 26 94.7 16 96.6 11 96.2

Pain worse 2 100.0 5 100.0 2 100.0 2 100.0

No. of patients with rating 102 94 58 53

P value† .03 .81

*SAR indicates standardized acupuncture regimen.
†Likelihood ratio test for the conditional independence of relief and treatment arm; SAR vs control points comparison

is adjusted for the level of the other factor (active amitriptyline, placebo amitriptyline, and no amitriptyline). Amitriptyline
vs placebo comparison is adjusted for the level of the other factor (SAR, control points, or no acupuncture).

Table 4.—Effectiveness of Participants’ Blinding to Treatment Assignment*

Patient Guess

Acupuncture, No. (%)

Patient Guess

Amitriptyline
Hydrochloride, No. (%)

SAR Control Active Placebo

Moderate or more relief†
SAR 47 (81.0) 28 (62.2) Active 20 (74.1) 9 (33.3)

Control points 2 (3.4) 6 (13.3) Placebo 4 (14.8) 16 (59.3)

Cannot guess 9 (15.5) 11 (24.4) Cannot guess 3 (11.1) 2 (7.4)

Less than moderate relief†
SAR 14 (31.8) 10 (20.4) Active 19 (61.3) 8 (30.8)

Control points 12 (27.3) 22 (44.9) Placebo 6 (19.4) 15 (57.7)

Cannot guess 18 (40.9) 17 (34.7) Cannot guess 6 (19.4) 3 (11.5)

P value‡ .02 ,.001

*SAR indicates standardized acupuncture regimen.
†Global pain relief rating at 14 weeks.
‡Likelihood ratio test for independence of guess and treatment adjusted for global pain relief rating at 14 weeks

(moderate or more vs less than moderate).
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vidualized treatment, the results would
not be generalizabletootheracupunctur-
ists, and the treatment, if efficacious,
could not be used by other practitioners.
Our approach enabled us to derive a con-
clusion about these acupuncture points
but not about individualized treatments.

Amitriptyline is used in the treatment
of HIV-related peripheral neuropathy32

but was not effective in this study. The
lackofefficacyat14weekswasconfirmed
by the analysis of the secondary end
points. Although the 6-week CI did not
completely rule out the beneficial effect
of 0.20 that the study was designed to de-
tect, there was no supporting evidence of
beneficial effect from any of the second-
aryendpoints. Inaddition,anotherstudy
in HIV-related peripheral neuropathy
agrees with our findings.33 The indication
that the blinding was not maintained also
confirms the lack of efficacy because un-
blinding tends to bias toward a hypoth-
esized active intervention.24,34

It is possible that a higher dose of ami-
triptyline would have resulted in a larger
treatment effect. We chose this dose
based on common clinical practice and on
theonly2publishedprospectiverandom-
ized dose-response studies of tricyclic
antidepressants used for chronic pain.15,16

No previously controlled trials of ami-
triptyline in neuropathic pain have fol-
lowed up patients for longer than 8
weeks.33,35 Clinical trials of amitriptyline
for neuropathies of diabetic and nondia-
betic etiologies have shown larger,
short-term, clinically meaningful ef-
fects.6,7,19 Mechanisms for this include fa-
cilitation of the analgesic action of nor-
epinephrine and serotonin released by
endogenous analgesic systems16,19 and
the blockade of sodium channels in pe-
ripheral sprouts fromdamagednerves.36

Presumably, the neuropathological fea-
tures of the HIV-associated distal axo-
nal neuropathy generate painful dis-
charges resistant to the analgesic ac-
tions of tricyclic antidepressants.37,38

In conclusion, this is the largest re-
ported randomized, placebo-controlled,
clinical trial of symptomatic treatment for
HIV-relatedperipheralneuropathy.Over-
all, our results indicate that neither this
SAR given over 14 weeks nor amitripty-
line hydrochloride, 75 mg/d, was effective
in relieving pain and neither therapy can
be recommended for the treatment of
HIV-related peripheral neuropathy. Ad-
ditional clinical trials are needed because
there are no effective treatments for this
chronic debilitating condition.39
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